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^-v: 1/ 



-i y^^n^'^'Th^y^Amut. y^i\mmzB''SLx\^>^4y^^W 

y^mmmmz^ y ^^mmiz^f y ^m^mmK-^-^^^nj±^ 2 
. 0 k p Sii^xr t-r ^ )v ^ -^mn hftx\^^^ ^ t^mwit-r hmmmmm. 

o 

^ y^^B^-Tih^y^m^t, y^UmmzB^LX\^^:h4y^i:^\i 

±My ^ )^^o:>m.m.mm'k¥ (m) . iM^y^^a^mMmti^ri (N/m) . 

^ y-^m^mzlMv ^ )v^xm^-t^n)±(oUW'i±ti^'Pm (Pa) tir^ht 

F' = 4 7/Pm 
Pm^ 2 0 0 0 

^(r>m<Dm^itF' =^^2 • F) 
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mm. 2003-020878 ^- V : 2/ 

±my ^ )V ^ (Dmi^mm'^ F (m) . ±m\\^^ 'y V(Dy X)V<DMUi:Dn ( 

Dn<F' <\/ (N • R) 

itmm 5 ] 

_hffi-7 ;i-^coitigfflJt^F (m) . Jiiaep^^ -;/ K(7)y X;K7)ii:#^DN ( 

R' i:-r^<i:, 
Dn<F' < 1 / (N' • R' ) 

(iiL. y ^ )\^^<DmmmM<Dm^iiF' =f. 

-e<7)'ft&<7)*#-^{iF' =^^2 • F) 

mnt<Dm<^yimi±'^p h (Pa) . y^^mm^^ y^:^^y}^^m^ti 

x\^^:ht^i,z^yi^^±$^-{y^^^n^iftLx±m[i^^y Ktc^^&tid t 

■t^t^i,z^C^^yC^i\m^<r>:^mJ±^Pi (Pa) . ±fE< >i^a^f|5tii3 

n^^y^ m^m&mz X ^ j±t!m^ m ( p a ) , ±my ^ <7)mi^nm. 

^F (m) . Ktci3lt'2>y X;1/OE#^Dn (m) . ±fS-f>^0 
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-^-v: 3/ 



(m2) , ±ti4y^mm^j±.m^tixi\m^iifzt^<D4y::7m.ui^(^M^ 
(m) ii-r^t. 

4 • 7/DN-I P h|>4-7/F' >IP;«| + |Pi| 
(k/^A) • [/i • L • (N • R) VS] • Q 
(ilL. (k/A) =4 8 5. 

-?-(^jtfe<7)^i'^{iF' =^^2 • F) 

fixi3 y) , 

*&Pt<7)ra<07KPi±^P h (Pa) . ±|E-r ^^^TOfBtc-r >^7&^'-7;U5*c«^n 

■t^ t^i/z^c^^ y-^m^<^yKms.^p i (Pa) . ±U4 y ^mm^i^ 

lf^^y^<7)m^mjLi<zJ:^J±t)m^'kFiu (Pa) . _h|£7^ ;i/^(OMiifflJg 
^F (m) . ±.t^W^^y KHi3tt'i>>'X;K7)ii:S^DN (m) . y ^ (D 

^i^jim<o»fffi«^s (m2) . y '>mhm:^j±.m^fLxuw\^^fzt^ 

(D^ y^^mi^fDM^'^L (m) i:i-;5>t. 

4 • 7/DN-I P h l>4 • ^/F' >|P/zl + |Pil 
P;u= (k/A) • [;« • L • (N' • R' ) VS] • Q 
(0L. #m (k/A) =4 8 5. 
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#ii 2003-020878 v : 4/ 

^tL^ffiijrt^R. ei;(7)^^-ei; t)t#^_Lie-f >^TOgi5<7)^ >^jit|^ntcM 

7-N-R-B>2-y-h 

(HL. '^^B-4. 0 8X10-4) 

^itJ£i-'2> - 1 ^mwct-r hm^-m. 1 ~ 3 (d^m- 1 :^uiBm<7)®«M^«o 

^js^N' (iH/m) . ]±mmjLm\zn'rz>)±mmiM<^±M^y'^mm-(D^ 
U(D^yi>^^ni,zHir^mm.yf\^<7)m±m^<7y^yi!^(D:^mM^ih (m) . 

7 • N' • R' • B> 2 • y • h 

(ISL. #mB = 4. 0 8X10-4) 
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mm. 2003-020878 ^-vl 5/ 

[000 1 1 

T-3bl9. ctf)i^L<(i. MftffM^gt LT(7)^>^v^ y ME^^tttcP^I-ra 
[0 0 0 2] 

^ij-V')'yyim^. y ^ iJ-Y') yVi)^h. Y\z4 y ^ 

i->5>^^m: «9> Yi3^h±My~ Y ±.\z4 y ^ ^^^th ^ztji-o 

[0 0 0 3] 
[0 0 0 4] 

m^fir\^^^o mx.i£. mff'-xmiizit, ^ y^ ^y^^iz^ ^ y^^m.u-r^ 

4 y^m.mtyyi--M^^\^M-r^t^{z^ y^ 9 y^ tw^^y vt^m 

y^\±^um\<z^ ±M^y^m^^m\^(^^ y^<r>:nm^^^ir^mM^m^x 

[0 0 0 5] 

n^j:^ y 9 yy^m^^fz4 y^V:^ y hiaii^sti, 4y9\± 
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#111 2 0 0 3 - 0 2 0 8 7 8 ^- v : 6/ 

[0 0 0 6] 

^ h 1*1 <7)-f >i^^^i;6Sii.-;5r< ^ > ^ > i> 

[0 0 0 73 

mw:^m 1 3 

#r?a¥3 -2 8 8 6 5 (^MB : 1991^12^18 B) 

[0 0 0 83 

i32&^>^)^7iAL. ^ y^nm^iii(7)mW}i'^i:mmi-^i^^M'$>^o 

[0 0 0 93 
[0 0 103 

T' § ^ mimmmm ^ is#-r ^ ^ 1 ^ o 

[00113 
[i^M=^»f?fe-r ^ fci6<7)#^3 
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7/ 



4 yi^i\mm(7)4 y^^mm^fD-u^ mm {zmfhiifzy^)^^) ^m^. 

y^i±li^yX)v) izx^4 yi^m.^\l±t)^mx$>^^t^!i^t ltv^^o 

[0 0 123 

-< y^ iW^^ -y }'izmm-t^ t § . y K>^'M y ^ ^m.^ \ir^th \z-iL^ 

ti) -hK y'^^^^mz-h-i)-^o -etr. :i(d^ y ^\m\}±ti(^^^mi}^ 
. ^ y^mmiz±uy ^ )}y^x^^-t:hnj±. y^)V9(Dmuu im 
g) (D:^^7.i3 7.\,zxh^ti (D^^m^-yr. mz%%^wm.x.^^ 

/h$<^^i:. my ^ <r>mumz^^m^ixfz:^ 7.i}mfLhm\z^ 

y Y <DJ X }\,%^ ct rl A L T L * 9 is ^ ^ o 
[0 0 1 33 

^(Dfzi^^ y^^^U^^y VliZm^^-^^t^(Dy X)U(D^~Xi3:^\iZX^f± 

ti. -r^£iy%^y'^m\K.t}^. ^y^^^mz±uy ^ )\^^x^^-thn)±i^ 

w^^y v<DyX)v%m^^mx-r;bzt^j:<. ^y^(D^^^^ m^) 

^^mx^^1j±l. 4 y^mA<Di&Tm\-(ommizx^. 4 y^m^^^\*i^<^ 

. ^^')yv^W). %m.i>L<\immi^mmm\zi.^^y'^umu(Dy{y'>^ 
\tz^\^h%i^mity ^ jv^xmm^fi. ^y'^nm(D\^ym\-<Dmmzi.h. 4 
y ^ mrimsn^<r>^%m,x ^ mit-r h^ti)^x^^<Dx. > ^ y -fy- ^ o 
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8/ 



[0 0 143 

m^fM^M^mmizis^^x. ±$i^ y^m^m^j^u m^i^±B^ y^m 
um<^^ y ^mmm(D-^ mu) ) ^y^^^m-^y^mm^i^^:^- 

^-^nS.i2. 0 k P al^J.T t-r^y ^ )\^^mx<'fhfiX\^^^^ti3[^WLt LX 
[0 0 1 53 

ns-^zn-^bm^. y ^ )\^^<Dmnmzf^M^tLX\^^^y:=-xij^(Dm'm^tii<zn 

^ y K<7) y X)i^^^ i flA-t '2>ii^<> ^y^ o^^mi^ (ffil^) 9 - 
a: Ti^^tr § ^ o cfc o r . ±1 fio^^ n J: tL (f\ ±f fiep^-^ y K o y X ;i/ ^> <7) 

A 'km±LX ±1 B y X ;v h L ^ > i> O P± m ^ ^il^l" ^ - i: 5i>^^-e § ^ 

<7)j6:Tm(7)^Htzj;;i,, >f y ^'^m^%n^(D'^m%X^Vi±.-fhZ.h-b^X% 

h(r>X^ 4 y^:x.yy''7-4(Dm.^^'kmst-t^:^ti3^X^ho 
[0 0 163 

:^^m\zi)-ii^hmmmmmt. ±MMm^m^-rhfz^\z^ -fy^tr^^-t 
^^y^mu {m^\it^y^i3-v')yy\>zwt^^hntz^y^9y'» m 

4y^ amSP t^If^ L r -!> -r > ^ en^^ K ic^fti^-t- ^^y^ Wi^W t ^ 

m^fzmm^^mm:izii\^^x^ y ^mm'^^i^mzy ^ m^i£±m 
^ y^i\mum(7)^ yi^^^mm<7)-'U {zt^^^hP^tzy ^ ^m^ 
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^-v: 9/ 



. ±n^y ^ ^ (Dm.mtm^ F (m) . ±U^y:^(Dmmmtlir! (N/m) . 
^ y^m^mz±$^y ^ )l^^X'^^ir:hnK<7)^WJ±tl^Pm (Pa) tl--^^ 

^ 

F' = 4 
Pm^ 2 0 0 0 

-eo^tiKT^tt-g-tiF' =Nr2 • F) 

[0 0 173 

A*P*ih-ra^^:^^^-ei; >5>(7)-e\ ^ y "7 ^y -fy- ^ (Dm%^'^^±.-t ^ ^hi)^X 
[0 0 183 

. ±Sfi7^ ;w3'60iiiifflJt^F (m) . iisen^^y K<oy (^y^tttay 
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^-v: 10/ 



dn<f' <iy (N • R) 

^<r>m<om^liF' =/"2 • F) 
[0 0 193 

5{>^^lfe$:a-Cio f). _LfS7 ;i/^<7)iijlffl;g^F (m) . _h|dep^^ y Kcoy X;i/ 

jt {.)±mm) ^R' .hi-^^. 

Dn<F' < 1/ (n' • r' ) 

(isL. y^)i^^(Dmn^mf^<7)m^iiF' =f. 

'?-<7)^tfe<7)^'^{iF' =,r2 • F) 
[0 0 2 03 

[0 0 2 13 
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^-v: 11/ 



[0 0 2 2] 

i^nt(Dm(D:^m&^p h (Pa) . ±U4 y ^mm^^ y ^:^^'y )^^^^fi 

-r^t^iz^Z:h4 yC^i\mU(D:^mf±^P i (Pa) . JifE^ > ^M^IJtcio 

it-s-r >i5^<7)fAi4^^t3j;;2,j±titi^*P;« (Pa) . ±my ^ )v^<Dmi^mm 

*F (m) . Jiffiep^^y Ktci3tta^X;K7)ii:g^DN (m) . ±U4 y ^ (D 

mmm-ti^r] (N/m) > ±M^y^mhmzmh't^wi(D^y'i^m\i^<^^)^ 
^j^^N (j@/m) . ±M^y'^ummzTi^m^nhmzn-t^±Mz^y'^m\ 
mz]±m'^f\^xm^fifzt^(D±M^y^m\i^(Diif^itx7f^^i^^ 

(m2) , ±iE^>^a^f|5tc|±is$n-CTO$tL/ii:^<7)^>^TO#:Oi^$ 
(m) tirht. 

4 • 7//DN-I P h |>4 • >|P;«l + IPil 

P//=(k/A) • [/i • L • (N • R) VS] • Q 
(mL> (k/A) =4 8 5. 
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^-v: 12/ 



[0 0 2 33 

m^<7)4y^m^nt<Dm<r)yi<M&'^Fh (Pa) . ±%^^ y:^i\mmz^ 

:^^y)\^^m^^r\^^^ t^iz^ y^^±m4 y ^m^n^^Lx^UW^^y K 

izm^LJa^ t-r^t^i,z^c^4y^i\im^(07i^mi±'^p i (Pa) . ±fe^ 

y^mmzisn^^y^mmmjuKx^&tim^iPju (Pa) . 

^v^cOjtjlliJ^^F (m) > ±lSen^^y Ktcioit^^X;K7)ES^DN (m) 

itifzt^(D^ y^mxi^(Dmmmis (m2) . ±m-( y^mmz^m^ti^x 
!\m^ixfzt^<D^ y^mj.i^<DM^'^L (m) ^-t^st. 

4 • 7/DN-IPh|>4 -^/F' >|PA«H-|Pil 
F/u=(kyA) - [/u-L- (N' •R')VS]-Q 
(lat. (k/A) =4 8 5. 

7 ^ ;l'^OPlP;{»5'Rff^Otir^{±F' =F. 
^(Dm<Dm^iiF' =f2 ' F) 

[0 0 2 43 

-hfB<7)#«^m:tL{j\ -{y^m^n (^y^j^yzf-r^m) \z-7^)v^x^u 
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^- V : 13/ 



[0 0 2 53 

wi^zmM-nmzmnhfifz4 y^ti- v -y v^#x.. ±fa-r >^i\mmi. ± 
n<o^y^mxi^ m^i^y^-'i^u) mm^tix^^. ±m^y^<Dmmmi 

^(D^ y^(DimM^^h (m) . ^ y'^<D]ALm^y t-r^t. 
7-N-R-B>2-y-h 

(11 L. '9^i§:B = 4. 0 8X10-4) 

[0 0 2 63 
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^-v: 14/ 



7 • N' • R' • B>2 • 7 • h 

(HL, -^15:6 = 4. 0 8X10-4) 

[0 0 2 7] 

7 • N • R • B ^ L < ti 7 • N' • R' ■ Bi)^2 - y - h I ^ 

> ^ 7 o^v^ ^> #gt L Ttt^<7)^^-e^ c ^ ^ > <7)ft:^7Kmffi:^j 

:^ij7.izx '0 ^ 4 y ^ <Dm\j±t)^m tir ^ z. t:^^x ^ . 4 y^^mm^^^^ 

i-rr^^^ij^ALTL^v^ 4 y^\iklhW}i'^^^t^j:^Zti:m±-t^^ti}^ 
10 0 2 83 

<r>m^x$):ho 

[0 0 2 9] 

tc^-ridt;. ^m^. mm^. mmRmmm^hmm^ti^o 
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^-v: 15/ 



[0 0 3 03 

wm^'iT^mi^tmm^'c^^i^- h 2 o i ^^m-r^^o-e^)*) 

> #&^M-"l' 1 0 1 :?5.t/t: y T -7 7°n-^ 1 0 2 J: f)^^o ^PPJ^^f t>>^\/>P^ 

V- h 2 0 1 ^iSl=-r'2)^Hg^:f:7^J-ro 

[0 0 3 1] 

^mWi. #tMJ: *)«*^$tL;5» V- h 2 0 1 WJgU^-tfc-fo^^^-t-'?) 

. V- h 2 0 1 t<7)^muid-x-h^^^y vu^tz^- V 2 0 1 tomm-^K V- 

h 2 0 1 -2 0 1 m<DmW,X < J: 9 Km^^fiX^^^o tfz. #&Mn 

-^T'{i. m^^-y t-y- V 2 0 1 t<DmW.^^. V- h 2 0 1 t<Dm 

h 2 0 1 • 2 0 1 FHl<7)Jtj§<i: 19 '{>;^i < ct ^ tcf5^$tL-Cu^;S.o 
^(Dfzib. 2:>[^<Di^~ h 2 0 l-A^'^mUixmhtiX^fztLXi>. #&^n-^ 
tCjioT, ^tLibOv- h 2 0 1 • 2 0 1 ^'^m.L. ±fl!lOv- b 2 0 1 <7)<J^^ 

[0 0 3 23 

-9 1 1 2^<7)n-^*t<t ^ '&'5>o n-9*t(i, h 2 0 1 ^^^^-y K 1 i: 
•7°^x> 1 1 3 i:<7)FB^tciii9^itfilH. en^^y K 1 ;^^'bcO-f ^^J^t^j^^v- V 2 0 

[0 0 3 33 

V 2 ^mn-r^fzibe^mx^hif^ K V ^ 7 h ^ 'J v^^v Y) 

12 1, ep^^ y K nc-r > ^m^-r^^ > * - h >; y v 2 o . s.o^^TOiBf 

iiv- h 2 0 1 (7)^h4>;i>7°9T-> 113.^ y ^ Wi^'f- A :fy^hti: ^ y 

{i. ±$'^^^^y h^l y:>iJ~ h'} yV2 0 t^^mL. ^y^^m^t LX 
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^-v: 16/ 



h y V 2 0 ti. m^-r^^ y^m^^mm i o ^«^-t^o 

[0 0 3 4J 

j|^tbg|5(±. eniSiijTJ^'tf^tLfcv- h 2 0 1 ^-r y MB^^SOj^j.-^^fm 

-r;Sfc«i)<7)4)<7)-eabf5. i^fmn-^ 13 1-13 2;5.t>''i^^ai VU^ l 3 4 X^^j: 

^ o 

[0 0 3 53 

[0 0 3 63 

mt, 1 0 l±<7)v- h 2 0 1 ^> tf>;'i?T'y7'n-^ 1 0 2 J:o 

[0 0 3 73 

g|5-vhj^^n^o «S3^fl5T'{i. m.mmx.u-y l l l . j^^Hn-^ i i 2<DU- 
y^^zl^X^ V - h 2 0 1 =&en^^y Y I t-fy^-y \ \ 3 to:>m^tm^^ 
[0 0 3 83 

{^y9^^yX)V) la (I12 0#BS) J: > 1 1 3_L<7)v- h 2 0 1 

x>l 1 3±-e— B.1fih^tL-Cv^>2,o >i> ^i!^i#tt-:50, ^^';yv2(i. 
5^7* KV-V7 h 1 2 1 \Z%^^^X. ±^S:^f6]tCigoT-9-f >^^S^tL-5> 

o 

[0 0 3 93 

-€-tt/i>^^ll-T-r'S <!:. V- h 2 0 1 (i. -fy^-yi I 3 ±t:s!l^^:^l^ti— ^(7) 
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^-v: 17/ 



[0 0 4 03 

eriPJW^tL/::->- h 2 0 1 (i. 4 > ^^^g-JtSTi^^T. i^ftBn-^ 13 1-1 

3 2 tcj: o-rffllftJ^aiP 1 3 3 "kMLXWlh M/^ 1 3 4 Hj^fm^tL^o -eofi: 

. - h 2 0 1 ammt Lxi^m^iz^m^ix^o 

[0 0 4 1 J 

^ ^-e. ±iaco^ > ^ V -y h mm^W:(D4 >^m^^Wi l O tcov^T. EI 1 
[0 0 4 23 

113 ti^i-ct 9 -oc^m^^mi oit. m^LfzxoK. w^^yvi. 

4 y ^m^^i^3RZf4 y ^ ij- h >; -y v 2 0 ^itx.Tv^^o 

[0 0 4 33 

Ell (a) • (b) iiS. -y v2 OH(i-r>i^ 

#2 2 7&^'#X.^tL-CU^^o 

[0 0 4 43 
[0 0 4 53 

m^y^^m^m.^^]^. ^m\>zit^ ±M4y'>^y^2\m(D4y^m^m 

zL-y4ii. y ^ )\^^ 2 3fmm<D. y^mm^^smu (^y^^m^nusa 
) > i-^^*>. y^m^^^-r4i^mK ±Mi4y^9y'^2 lo. 

i£mmi>ztm htitz^y^^^ 2 4 tcjf L^t =!; ^ n±is-f y^^y^ 2 

^tlTt^ >'^«#^^i^3^g|5 >'i5'^#&P3 a) (i, 4 y 1> ^ y ^ 2 1 [Hl^ZitL 
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^-v: 18/ 



[0 0 4 61 

tfz. mi (a) ~ (c) ti^i-i^ti. _Lie^ > ^ ^ > 2 m<7)-r>i^#t 
mm (^mtf) t lto— *t<^^tb«^ inmu) 25-2 STi^'isitibtLTv^^s 
i^3 ^Mf-r^ i 9 tc— ^=j-(7)f^aisii2 5 • 2 5m^''fhfix\^^^o 

[0 0 4 7] 

±fB^ > ^ ^m^^W 1 0 (i. 7 K 1 m-A^ h > ±fH-7 'f>'k^23*^LT 
[0 0 4 83 

±fEEn^^ V/ K 1 {i. i^-^ y ^wv^^iEt&^tc 1 ^r^^^f^ ») o 

. 49cc (0. 49X1 0-6m3) <7)-r > ^thm L. ttmtc ^> ^ o 1^ 

i(7)^ >^^-r>^^>^2 1J: i9iE?Ii--2> J: ^ t^^oT^ ^) . ^(Dh ^(D-i y 

idtc^orv^^o tfz. en^^y Ki t-f v^':^- h v2 0 toaesfi. 

ep^^ K 1 OTklM ( P h ; ^ y FtKISIE) t^^' 5 0 mm. ^y^^y^ 
2 1 OtKIS (P i ; ^y^TKMR) :^^3 Omm^^^ J: ^ iznm^^X^^^o ta 
K^KSIffiPhti. fp^^ y K 1 cothttiy X;H a-^y^^^ 
P2 4r^<7)7K§Iffi^^i-o ^fvi. ^ >^7KMSEP i ti. -hie-r > iJ' ^ > ^ 2 1 

en^T^^ K 1 Km^ LXd tir^t^{z^C^4 y^ ^y^ 2 l <7)7KlM/±^^-t- 

o 

[0 0 4 93 

y ^ 2 3 t LT^ iv^o 
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^-v: 19/ 



[0 0 5 0] 

-eLT. :i<D^ >^iJ- h^) yi^2 O-eii. HI (a) ~ (c) Km-f ^ O l<Z 
. 7 ^ 2 3 ^i^^LT. ^ >^«|^im3 tcr^Atrifc^^tCioT. ±|S 
<7)mmm«2 5 • 2 sr^lO-r >i^:6^'#Lai$n/ih i-'^;b*>. t^ttilEM2 5 
• 2 Srall^-f >^7&5'4-< J^o/::^ ^<7)^aim®2 5 • 2 5;g^ti(i«vt7&^l)f£ 

[0 0 5 1 3 

±ffi-r > ^ >^7 - h 'J V 2 0 t3 ^ > ^ ^itfj LT^zt'cST^^ h^y^ * W LTPifli 

men. m5iZ7j^-rm^.^m^^i^^-r^'^yx-$>^o 

[0 0 5 23 

[0 0 5 33 

3 l3:^§^i5^?l:fj7&^'>{>->&-'i>i^:tc J: 7>f 2 3or?flPia5 2 3 a (I1I4#bs) 
[0 0 5 43 

i-^t>-^-f V'i^^fiT&^il^il/^-r;!) t h ^il-r >i^TO'^2 2<^-b;U2 2 a (^P 

m^mmsK-^-^-^bn^^^. ^ y^mm2 2<D't)\^2 2 a<D^w&. ^i^. 
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^ ^^jOT'-f ^BflCjSlt-i)^ >^'M#^2 2 I^ZX^Wa^S.yjPE'^^^^^^ 
'5)m«t^#oT. >i>M'»^2 2 i:|WI;titz, "7 ^L- ^ 2 3 orfflPfli 2 3 a j3 

-r^^^, y ^ )\^ 9 2 3 [Z X ^WnW)±.-fJ (ft^ftffi) Pm^ t:\%Mt;±#-r-5)o 
^(D'ik. ±ifien^^ K 1 ;^>^ 01^5 \)±i)^±%Zy ^ )V9 2 3\iZXi> ^W^ti P m 
imik.^t. y^)l'92 3<D^nU2 3 zliZfim^^X^^tz^ y -9 ^ =-7.-^ 7.<D 

^3\zi}^i)^hn)±.-hmy'r^o 
[0 0 5 53 

mM^^m-^^Mmzio\<yhy ^ 2 3 }in^^ttj:hx.n\>z^ >9^W:m 

[0 0 5 6] 

-eLT, ±.tii^') >r3 2Km'^Lfz^ > 9m^^^^-r4 ^^Lx. m^t 

x^§m^w.n-r^fzt^iz^ ^y'^m^f-^--r^i)^hti:h^y9m^^^3\H 
^'ikKh ^ y 9 (DmA {^y'^m^m.)'i}^\^f^mfz^ 0. oscc (o^^jo 

. 0 5xi0-6m3) <?:^^ J: ^ tcn^^I L. C <7) §; u "7 ;w ^ 3 1 

)±.^)±.tif- V 2 6 Ti|IJ^1--i> ^t\ZX^^ -iy^ :x - 7" 4 5J>^ ^ ^ 'i) ^ > 

[0 0 5 73 

tfz^ z.mmmm.^m^^tzn]±(Dm'^'k. y ^ 2 3(Dmuu2 3 2i m 
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[0 0 5 8] 

iv^y (1119) iz-r^:itizxy)^mLfzo 

[ 0 0 5 93 . 
[0 0 6 03 

ff^t^t<7)r?flpgi5tii3tt'2>ESa#i±:ti {mmmt}i<zx^i^^]±.t}) pc (Pa) t 

fS-^^ (1) 

P c = 4 • • • (1) 

[0 0 6 13 

^^i&(Off^0jzi3v^r. ~m^^kz>%zmm^. K^^^o#^tii3v^r 

[0 0 6 23 

^^x\ ±is-ji^^ (1) <7)ii:#d (m) i,zy^)u^2 3<Dm.MnmF (m) 

=&ftA1-'2>^<!:tcJ; BI#JE:^Pc (Pa) tLXy ^ 2 3 izX^h^Wm 
tiPm (Pa) ^^a6fci:^^. MiJffitc^tLT-^^^ (1) HJ: tff? ti^ft 
*m:6^T2|&^^t). ■7^;i/:5' 2 3<7)Mi§*»«F^^<7)^S{tA1-'S^. It»1fi 

t mmm t(7)m iz± i ^m^^^*^'^ c^zt ^mm l tzo 

[0 0 6 33 

{iRff^-e{±^<. iii^fflJgFii. ■7'r;W37 2 3or?BP^2 3 a <7)ft/h^pti|iitc|K 
;fiF:i->?)<7)tz^LT. 2 3 t3J;^ISa#l±:^jPm(i. 7 -f 2 3 <7)^pg|5 
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2 3 a<om±^m«^^zi^^-r^tzib-r:$>^t^m^ti^o 

CO 0 6 43 

-^^-e. ^<7)#^n^cftt{i\ 7 ^ 2 3 Hct ;i)&^#St/Pm (Pa) (i. 
^ > coaM^:^! 7 (N/m) mmmmF (m) t=^fflV>T. fg-iiiMSF 
^/"2^HMjELT. TIE^a^ (2) 

Pm= 4 7^ {^^2 • F) • • • (2) 

[0 0 6 5] 

■e^i-e. It$b=^. -7^ 2 3 t3j:^ljg^BE:^jPm. -r^t>-^. 

*&3 tC;5>-50^^:^JE^ L> ^Ift*. -7^ ;Ui5^ 2 3 0?ii§ffl)tF t LT. Ill 8 tc^-f 

[119 iiisv^T, r^J (i|118 ti^i-^MfS^^L. ll^(i±fB^i^^ (2 
[0 0 6 63 

iii9ic^i-i§^/{>^^,, mmtmm^ (2) tcj:^it»M<hm5i?'^ifcL. lu 

^-f^W^^ 2 3 m:>&E&#ffi:^Pm(i> ^-f 2 3<DmuU2 3 a <7):^# ^ tc-fg 
[0 0 6 73 

:i<Dfzib. :$imm<7)fmXii. 1116 tr^-Ti 9 >^m#&#11^3 tC:;^-;^-^ 

:ftJE;65-7^ 2 3 HJ:^ISg#i±:^Pmi:^t). "7^ 2 3 OP^PfRtCfM^ 

^mmm^^n^mmL. ^^m«®2 5 • 2 5{zx^^iiimin.m:^^pjT^<7^mi^x 

^fSa#S:^Pm/{/^T;f^Ofl|^@x.5^v^J: 9 LTv^^o 
[0 0 6 83 
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L<{i7^>'l^^ 2 3<7)EB#ffi:^) *2. 0 k P aJ':J.T^ L;'Co 
[0 0 6 9] 

i|X#2 2 ^) L < (i-7 2 3 0|ig#l±;^j) 75^'2 . 0 k P a mT-e^lttL{f\ >f 

>^5"eil&^.t3||^i-^:ft|±tcJ; 19 -7 ;l' iJ' 2 3<7)Pip^tcffM$tLTv^.|>-r >^ 

[0 0 7 0] 
[0 0 7 1 ] 

mi (a) - (c) U^^i^t^. ^ >^p^7- h y v2 0(±. ^ y '>m\w 

22 t LX(Dy - i^MmJ.m'^^fz^ y ^ y^2 \ ^m^h^y^ij- Y 

•7 v2 0 ^fix.TV>-5,o >l<7)'7:f-A>|5j-(7)^?L^#tC{i-f > ^ T 

, ^<7)-7*-A;|=^;6^M >^ ^ >^ 2 1 [*ltlEEIiLTll3l#$tL-C\/^^o 
[0 0 7 2] 

^llMm^Un^fiX\^^^^y^ii. ^ y'^iJ- h') yi^2 0 Km^hixfz^ 
>^^#^P2 4T'*<i)lthmyX;n a (112 0#M) ^iiLT^l=:^Itc J; oT. 
> - h ij y V 2 0 rt;<>^ lb ep^^ y K 1 ffiiJ^J^m $ n-i) o 
[0 0 7 31 

Lij^Li-jiifh, ^y^9y^2 \ \z^\>^^^'^\.%%m^\^%n^^x^^^^y 

^(DW^-n\z.i.^x\t^ mmmmz^y^m^'^-^iim^\^fz^. ^y^-n- 

[0 0 7 4] 
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[0 0 7 5] 

' 4 y (D^MWti 7] = 0 . 0 3 (N/m) (=3 0dyn/cm) 
• >i^(7)f,!^j^;, = 0. 07(Pa-s) (=7cp) 

• ^ ^iJ^a^ : H2O. Ml^> .-J^'i; =r-;i. 
•^y9mM.W2 2 (7 (7)-t;W^JtN= 1 . 5 7 X 1 0 3 ('fH/'m 

) (=4 0j@/inch) 

• ^ y-^mm-2 2 {yy^~M^) (7)UM : ^°') 'yi^^ > 

' ^ y^iJ-V') yi/2 Q (ipSWxHtf V XjlS ^ L ) 
WXVXL = 0. 0 1 5 X 0. 0 7 4 X 0. 0 3 0 (m) 

4 y ^ ti- Y'} y y 2 0 {4 y ^ 9 y "7 2 \) tiTOL/jB^<7)^ >^n^ 
2 2 yi>i7-h') yy2 0 1*1^13^ Lv^o 

[0 0 7 63 

[0 0 7 73 

• l±SI$R : >'^;^- h y v2 0 KS.m^tiXi\m^nfzn<04 y^iJ- 
hV yy2 OKUm^ti^niUzMir^^ y'^m.Ui^2 2 (yt-Mt) <r>W.mit 

#2 2 (y^ir-Mt) <7)-t;i/^-j^ 

y^ti~-hVyy2 0{Z]±m^flXUm^tlX^>^m<7)4 y:^m.U^2 2 (yt 
•'MMQ (m3/s) : ^ > ^ 

• ^ijm T (%) : ^ > :^ - h y V 2 0 0«aifi (^l^tl'Kffl bThE^ 
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• >i5'TI^^^^:^JEP L (Pa) : ^ y'^iJ-Y') yV2 Q]H(D4y'>'h^ 
T^ste < ^ l<zm^0 4 y ^ yjfLm <i: L fcB#tliiJ^ ttfc ^ > ^ :^ - h U v 
[0 0 7 8] 
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>^^#&@j^3<7)EE:;^ti^P^, ^^iJ'TKmffiP i Pm>PE>P 
[0 0 8 03 

1^ L/cis*. > _hpm^^:fti± p u (i. ^ > (7)#,^i4^s*Ai; <fc ^ . ruj^-r ^ 
(i. ^ > ^ (D^m^ti V < ^ '^'^'^ ^ - ^ ^^'*'J?^ i-^^o 

[0 0 8 1 3 

■<y^mii$'2 2 (y^-AU) <D^)]y2 2 2i(D},th<:>^. y9iJ- 
J^v^ct, >^JiP^B#ti-r h >; y v2 0<7)*MBf{C-r >^7{)^^/f^ffl* 
^1 ti ^ V ^ o Fp^a^i^^^ D >2> fvi i6 ^ ^ o 
[0 0 8 23 

Mx.{f. h >; y v2 0cO^i|^7&^3 4mmT'^btL{^. ^^^^2tf 

^.h. 4 y ^ (DitMy m'O I . OX$)hfzib^ mftlii. MMX6S (=34x 
2) mm. oif)0. 6 7 k P a '£>^-e^)^o S/::^ — Mt^JA < fflv^ 
h^ y'^rij-h') yi^'(DM^iiUi3LA OmmiiXTX^i). Z<D:it^^h. 0. 8 
kP a<D^ y^<D:jmS.izmx.:h^t-d^£^nt^tiho 
[0 0 8 33 

^yi^<7)untnimmmtirfi<zm^'<^mf±ti'c$>^. i±^B#(7)-t;ug^. ii 
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*t) <7)||^-fe;v^JSM (M=N • R ;iiL. i^^-i;{iM = N • R) (IS/m) J: 

y). &mm<o-t)vmd (m) (±. mT<^M^^ (s) 



R) t^^ra^fi. ^>'i5'<7)^®5S:^^7 (N/m) t-f^t^ frffi-J^^ (1) 
;5tU^'±feM#^ (3) TfSKI#^ (4) 



N • R) i)^7 . 8 7 X 1 03 (>fS/m) {-t^J:t>ib. 2 0 0^/inchM±) 

T'^btL(i\ TfcHHT-O. 8 6 k P a. 8 9 mmJ':J._h<7)^#:fj:6^1#<b tL^ <7)-e. 4 > 

[0 0 8 4] 

i> L < {ty ^ )V 9 2 3 (DW^W&t}) lis "^^^^^Mir^ 2. 0 k P a JiilT 

T'^tttt(i\ 4 y^^m^m^^^-r^nmzxs ^y^i^mm^-^ii^^j^n. thai 
y x;n a o^^gR ( / X)u^m) xy)4>^ mmi)^mM l-t ^^x^^^^^a l 

T L $ 9 i: ^ Fp^S:6-'^ > ^ =^ < ^ o 

[0 0 8 53 

-e-tr. mmt)VmmM:^^l 2. 6X1 03 (ji/m) (-T^^-^. 3 2 

OM/inchJiJLT) T-^btL(J\ > ^'K#^^<7):ftJEE{± 1 . 5kPaOTt^^9^ ^ 



Jo 0 8 6] 

mi OlC^t-ct^tc. ^ij^T (%) (i. R<Dms WV^i^^nffN • RcT^-fl 
56^~iiSn-r^<7)tC#oTffi:TL, mi Itl^-fi^tl. ll^-t;V^JKM (M = N • 
R)7i»-'12. 6X103 (^/m) (-r^t)*> 3 2 0^/inch) ir't^S i::^^; < 



d= IX (N • R) 



(3) 



Pe= 4 • 7 • (N • R) 



(4) 
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^fttLTti. ll^-b;i/^JtM (M = N • R) 2. 6X1 03 imXm) \>X 
[0 0 8 7] 

ct or. ±.%z-(y^ti'-y') yV2o^. ^^-t^v^jgM (^a/m) (m=n 

• R) 7^1^ 7. 8 7X103^M^12. 6 X 1 o3^?tJS.i"'2> J: ^ t-ISlti"'^ 

1 o3i.:Ji_h-e^> 12. 6X1 o3j,:jiT-e^btL(i j:u^<7)-c\ y^m.UW2 2<7)iSft 

i5 tt iilROips ^ Ja ^ ^ i: T&^^t? # i> o 
[0 0 8 8] 

iiK mU^fitzo 1"^^^. Huffi^l tii^v^r. ^^-b;W^SM=N • R7&^^7. 

8 7X103 (iffl/m) cot »jj^^:^ffi-e^)^>r >^TPm^^:^J±p l 

i)^0. 8 6 k P aJ^±t=^oTV^.g,t t ll^-b;H^JgM (M = N • R) tJ^' 

12. 6X103 m/m) (Dt^^ ll?SlJ^^fll±rab'2> > ^ TI^B#^S:&JE 
YLii^l. 5 k P aJ':JlTt ^oTis -Y > ^ ^3IMP±ai-r -2) i # ^ . -^-v 

[0 0 8 9] 

>k\^. 4 v'iJ'TPiBt^^MEEP >^±pm^^:fti±p u izMLX^m 

[0 0 9 0] 

iEm'fk-r'^7^ci6tC. E^^R=5. 5.mAQ=8. 17nm3/'s ( 
0. 49cc/min) Kii^f ^ ^ > ^ ±m.W^^MS.P n = 0 . 6 2 k P a 
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^-v: 30/ 



MLx. ^r-'-^Kisif^^ y'^±mm^^nf±p u^iEmitLfzm^. $&*Jt 

[0 0 9 13 

J±m^R=5. 5. ^fiQ=8- 17nm3/s (0. 4900/1111 
n) tciott-S-r :^^'TPIBf^^ft|±P L = 0. 9 9 k P a tCi^LT. ^T'-^tl 

Rlfi. l±il^|iRtCov^-C. JEMi$^R=5. 5 tc^t LTiEa^k Lfj ^) ^O-e^^o 
[0 0 9 23 

^^-e. -etL-e^tL. $&.i^j;joV^-CR s/R 2 t. ^l-*JCi3V^TR e/R 

[0 0 9 33 
[0 0 9 43 

n& (-f >^±PlB#^^:fti±P u) i:JE*ii|^R<i:<^M#(;ov^TJiJLTt;#m-r'2) 



[0 0 9 53 

^ h v 2 0 tC-r >iJ^;6^1tm$^-CV>^B#lI(i. 4 >^mii^2 2 ( 

<7)^-t;i/2 2 a =^nff^<^)^S&^«J^^L. igl=j^<7)l±:fj^AP 
^^.-^^^T^JEtlP 1 -I=i^l«-*<7>EE:^JP 2) . ir^j:t>^. ^n.W:mi<zX^^^(DJ±t] 

mi 2 tc^f ct 9 tcTO<7)l=^ (#-t;l/2 2 a) ^miX^Wtm (Q) <7)ai^fli. 
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t-r^t^ mm.mQ i (mS/s) t*. TIE-JI^^ (S) 
Q i =P u • ;r • d V ( 1 2 8 • A< • L) ••• (5) 

Pa) -e^>2>^ >i5'±l?aB#^^:P,EE. dti^j^ES (m) . ti^ > ^> Of,SJS ( 
Pa • s) . Htm^<Dm.^^ (m) "Cab^o 
[0 0 9 61 

^zv. d (m) =&ffiiiB#<7)-t;Hi^^'fc-rt. m.mm(D^ y ^mMW2 2 ( 

7:t-At>t) 0^^-b;^^gM (Iffl/m) (M = N • R) X.^). K^^<7)-fe;w# 
d (m) fi. HtflEtfcJ: 9 t::^ TIBM^^ (3) 
d= 1/ (N • R) • • • (3) 

10 0 9 7] 

.r<7)^:i. ^mSi^2 2 {yit-l^m) \,t}±m^^X^ y'^iJ-Y') 
2 Ol*Itci|X#$tL-Cv^^or% ^ y^mi\X^2 2 (y^-^m <7)#-t;l'2 2a 

7:f-A+>i-Tj^iCi3lt'2>-fe;U2 2 a(7)«t^-eab'i>-fc;Hg:^N d (10) ti. Tf^M 
i^^ (6) 

Nd= (2//"3) • S/ (d2) ... (6) 

-tr^$n-2)o ^ (6) "^J. S {i. ±lB-r ^ ^ iJ - y 2 0 >^ ^ > 

^2 1) (cEM^tiTJix^^tL/c^ §<^-r >^'TO#2 2 (7^-At^) (Dmm 

[0 0 9 8] 

Lfz:d^-oX. ±mm^^^ (6) -e^$tT.^mc7)-t;i^2 2 aT^^ib^^ii:!!— ^<7) 

3/s) (Qt=Qi -Nd ; ai^il) (i. ±fe-il^^ (5) afeU^lCM^^ (3 
) • (6) J: 19. mT<7)M#^ (7) 
Q t =Q i • N d 

= [Pu • ;r • dVd 2 8 • • L)] • [ (2/,r3) • S/ (d2) ] 
= A • P u • S/[// • L • (N • R) 2] ... (7) 
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mL.^^.^MA=2. 8 3X10-2 ^^-T) 
) 0^^-t;l/^>JgM (j@/m) (M = N • R) (D zmi^Z^itMLX^^^^ Z t:/}^t> 
[0 0 9 9] 

_LfSM#^ (7) EI 1 4 lc^-rRtti^(7)vM^^,^LfcS^1it-e3b^ 

^yMQ t ^i^ibtzm^'k. ^2 tc^-To 
[0 10 0] 
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2<D^^. miE^Mklil 3. 7 5-e*>-5>o 
[0 10 2] 

mt LfziS.ifLitR d/Rm^. HI 1 6 K^to H 1 6 iz^-f X o liZ, X-^^Oi&m 
oym^iZiir dXRm^ IT^^:^^. X-fy^dmy2 (EI 1 5 #M) tci£cf < 
o-CR d/Rm75^^±#-r^^ <h7!>^^^7:>^^o -1 (7)|tft i ^ MlE^^I^Ck = 1 3 . 7 
5 ^#^-r^<b. ZEM'fb-feMl* 1 <h Lfc^ X=0. 4 8 SOf^g-CR d/ 
Rm=13. 7 5 t^j:^o ^fUtmm^:. iEa^kilSO. 2 1 -eP^-b;i/ 2 2 a 

I5|±7&5«ii L T 5 ^ r)H\:-t ^ t Ti-'-e § ^ i: ^ ite^ L . .r <7);|tft:6- ^ n 

[0 1 0 33 

J:o-C> ±feMiE#iS:k =^fflv^-C. ^tbytiQ c (m3/ s ) {±> TffiM#^ 
(8) 

Q c =Q t/k • • • (8) 

(ISL. ^4>. #^k=13. 7 5^^1-) 
^v^i. ±fSKI#^ (8) izmm^ (7) ^^AtT. TfeRU^^ (9) 
Q c = (A/k) • P u • SX[// • L • (N • R) 2] ... (9) 

(HL. ^ff"^ ^15: (A/k) =2. 0 6xl0-3^^-r) 

[0 1 0 43 

Q= (A/k) • P u • S • • L • (N • R) 2] 

[0 10 53 

if^. tt1-4jmtci:^l=lf&<7)i±;fjii^ (ffi;^jMAP) (DmmmPv (Pa) . 
Pv=(l/A) • [// • L • (N-R)2/s]-Q 
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mL.^^.mmA=2. 33x10-2^^1-) 

[0 10 61 

^ibtc, (8) . (9) tmm<<^±m(omsEm^k = i 3. 7 5im^^ 
u<Df±t}m^ (s.t!mAF) (DMrnm^tP/x (nmj±t!m) t-t^t, upm ( 

Pa) fi. 

P ;« = k • P V 

= (k/A) ' [fx • L ' (N • R) VS] • Q ••• (10) 

(ilL. ^ff. ikXA) =4 8 Simir) 



[0 10 7] 
[0 10 8] 
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^c-e, "^^(Dmtim^ (BE;^7MAP) o^mfiP// (#ttli±;bM) 
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^-iy'. 37/ 



[0 1103 

[01113 

[0 1123 

>^ :^7- h >; y v2 oi*i<7)-r y ^:^^TmtxL:^^^m^itx\^^^j:\^^m. ir^J: 

[0 1133 

LT^cT&^^o-r. Ell 8 mm^JE}±:^^mnm) Rvmi 9 (?s#:ti:^ffi/6^mpBt 

) ir^i-i^tc. oEB#JE:^Pt (Pa) . 

o^»)> -r ^i^J^^-r-r-'f ^tc:fctt^-f >^TO'*2 2 m:^EI#ffi:^PE ( = 
P t ) {i. Tie-*^^ (11) 
Pt=2-7-cos^/(d/2) •••(11) 

^zX'=>x^m^ti-^o ^^-e. 7(ii=i^<7)?^ (-r>^^) (ommmit! (N/m) -e 

^f). ^ {i ^1=1*1 <7)«^M (-f >;*;;?>) (D. WiKD^MMXh^ . dit^ 

(m) X$>^o >i:'(3Slim2 2(i-r >^'tc^=J-LT?ltLi40^v^ 

(11) {±, Tfe-<S^ (12) 

P t =4 • j^/d • • • (12) 

(m^tC{iP t =4 • 7/d) ^ LT^-rc<i:75^^t:§^o 
[0 1143 

Lfc;6^^oT. HfrlfiBi^^ (3) 3fem;±fE-Jl^^ (1 2) i J9 . ^y:^mm 

miiE# 2003-3106946 



!Wm 2003-020878 



'^-v: 38/ 



2 2iZX:h^W&t}PE (=Pt) (i. mUm%^ (4) 
Pe= 4 • 7 • (N • R) ... (4) 

[0 115] 

Cl(7)pg^^ (4) iO. >i5'TO^2 2<7)^^M (-f >^<7)^^7>:^;^) <7)|Sg 
[0116] 

[^4] 
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M (NX R) 
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(mm) 


P X 

(k P a) 


P x./P L 
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3,150 


0.3 2 


0.3 8 


0.8 2 
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4,724 


0. 2 1 


0.5 7 
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6,299 


0.16 


0.7 6 
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7,874 


0. 1 3 


0. 9 4 


1 . 10 


5. 5 


8,661 


0.12 


1 . 0 4 


1 . 0 5 
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9.449 


0. 1 1 


1 . 13 


0.9 8 
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11,024 


0. 0 9 


1 . 3 2 


1 . 0 3 
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12,598 


0.0 8 


1 . 5 0 


1. 00 
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14,173 


0.0 7 


1 . 7 0 




1 0 


15,748 


0.0 6 


1 . 8 9 





[0 1171 

±mrm^ ( 4 ) j: 19 ^^ fzmt^mWuWJ±ti p x mm<^)±.ti'c^h^ y ^ 

[0 1 181 
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^-v: 39/ 



mmmit)rj(7)mi^'r:^ y^<o^:=-:^ij:^im^mir^. J±*i^o-t;i/2 2 ao 

(N • R) <7) ^ > ^ Pi^iR#: 2 2 (^^^--At-t) <7)-t;^2 
2 aiiZisifhWuW&ti'^'$>^. 4 y'>mMW-2 2 {-y^-M^) o:>-r^<D^)V2 

[0 1193 

LTtT&^'oT. >^ ;^7- h >; V 2 0 tcioV^T. ^ <7)Jtm=^ / . tt^<7)^ 

0>r >^^<7)7Kl[i^^^h (m) ^r-f-Si:. > iJ' <7)7Ksai±(± 9 . 8X103.y 

• h (Pa) ■rs^'^^hfzib^ (4) is It ^2) |l!r«#i±;d P e (Pa) 

4 • 7 • (N • R) >9. 8 X 1 03 . y • h 

1 3) 

7-N'R-B>y-h •••(13) 

(tiL> ^"t". -^^6=4. 0 8X10-4^^1") 

* it^i- ^ ^ 75^''i:«^-e^> ^ o 

[0 12 03 

^ :^ ^ - h »; V 2 0 ^ tL/;t^t.^.T'<7)^ y^mMM- 2 2 (-7 

^-A*t) 0-t;l'^Jg, -Dt^mm'^)\^^mA m/m) (M = N • R) {i. 
x.{f-lr;l'^JgN= 1 5 7 5 (M/m) (=4 04@/inch) ^ffi^^R=5-ei±^ 
miLl^xnhftfz^ y ^m,UW2 2 {y^-^^m ^^y^iJ-Y')yV2 0\,z 

mn't^z.t\,zi.^m^y'!7miM-2 2 {y^-i^m o%<7)jee^^ 

M= 1 5 7 5 X 5. 5 X 1. 1 = 9 5 2 8 m/m) (= 2 4 2 j@/inch) 
-e^f). ±IfiMi^^ (13) tcm^-fe;p^^j^M (1@/m) ^itA-r'l>i:. TKM 
(14) 



t±liiE#2 003-3106946 
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-^-v: 40/ 



7-M-B>7-h •••(14) 
(IHL. ^"^J. #i5cB = 4. 0 8X10-4^^-r) 

[0 12 11 

>i5^^#&P2 4 U*^i->2)-r >^C07KSli^$ h (m) .0^19. ^1t<7)mm-r- 
y^(DAmM^h (m) {i. M#<^^^t;*3V^T(i^ >^M#2 2 
[0 12 23 

[0 12 33 

^fz. -t;uS(7)^;fif^^#^-t-'2>i:. ^^^^ 2l^?IJKJ':J.±i:-r>5, ^ <h75^Mt 
L<. ioT. TfSM#^ (1 5) 

37-N-R-B>2-y-h •••(15) 

(tiL, S^ff. #mB = 4. 0 8X10-4^^1") 
Xii. TieW^^ (16) 

7-M-B>2-y-h •••(16) 
(HL. ^ff. i^i5:B = 4. 0 8XlO-4^^-r) 
=&?iJ£-r ^ J: ^ tc±ffi^ > :^ - h i; y V 2 0 ^l^ttl-'l) - t :^mt tv^o 
[0 12 43 

> BUfBLfcJ; d t;m^4 0mmJ':iT>i>^'i2;<llffl'fl:$tL-Cv^^o ^(Otiib. ^^^^ 
^^2^-t'6i:. ^y:^m.m.i^ ("J^-A^f) <7)-b;i/ (r?3Pg|5) tc43tt^*#:e^^ 
Bg#J£:^{i. BtrfBLfcJ: d tco. 8kPa (0. 08mH2O) ^M^ir^Zt 

;bM^m^j:^^f±t}PE (Pa) {i. Pe^ 8 0 0 <^PB#^it^1-^ C <h >6^^S4 L 



ailiE#2 003-3106946 
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^-i^: 41/ 



Co 1 2 53 

J;oT. mUm^^ (4) TffiM^^ (1 7) 

4-7-N-R^800 
32. {i> TfBM^^ (18) 



(1 7) 



4 • 7 • 8 0 0 



(1 8) 



(Dm^^m^'t^^tKX'O . ^ y^m.Ui^2 2 (yyt-Mt) <7)-b;l'2 2 a 
iSli^W.WJ±tlPE (Pa) . o^f?; ^>^n^j|x#:2 2 (-7^-^*^) 

0. 8kPa (8 0 0 P a) m±Uf^o^ <i:;^)?-t:'§, ^iJ':^- h U V 

[0 1 2 6 J 

mi lii-h. ±fdM#^ (4) J: i9^i6^n^si^fit m^mM^mi 

Fx) ^I^MJ^L/zftffi (^ > i5'TimB#^^:ftJ±P L) t J: < 

— ifcL-CV^-2>^ ,>::^-';b:;6-^o ^Z::. H^-fe^U^JSM (M=N • R) (D^WCmM^^ 

i3tt'2>:feffi^^4 ti^-r 

fB-r*i^75>^^^) ^^i6^o 
[0 1 2 73 

0 //m> 2 0 ;umi: L. qtffiy X;u 1 a <7)3fe^g|5 (^ X>>l/3fe^) ;&>f>. IM 

[0 12 8] 

en^^y K 1 tii3it^p±myx;v i a<D4 y^viii^m^^^^ 8 o o o p p s. 

y 6 4:^l,zm^Lfzt^(D4 y^m^Qt^Q=8. 17nm3/s ( = 

0. 4 9c c/m i n) X-$)^fzt^. ^ >^<7) if^fi, 

(8.17X10-9) /8000/64 = l. 6X10-14 (m3) (=16 
P L) 



taiEiTf 2003-3106946 
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^-v: 42/ 



[0 12 93 

M^- h^^'^^tcftv^Jt^-^ (I12 0#hb) ^^LTv^^^ if^ 
. ^5{±> . 6X10-14 (m3) (= 1 6 p L)<7)Jt^i;:felt'2>. 

yX^U^J^-CO-r >^<7)p{ -7>:^y^<7)iivlt»^#0.L=5rv^t#^<h. 112 1 (a 
) ~ (h) H^-rJ:d^yX;v5fe'^t:<7)-r >'^^->^>:^>^<7)it^tigStj^tcj: i), 

o ^i3^ 1112 1 (a) ~ (h) (i. ^^^^T&^ffi/ X;n a ^>^ld:tb1-^t^^>^ 

iiiit;^-rMEi-e^)^o -^ii^tf^ 6 0 0 d p i <7)-r h -7°'; >^-e(i. 

1. 6X10-14-2. 0X10-14 (m3) (= 1 6 ~ 2 0 p L) <7)-r > 
[0 13 03 

yX;L^ (^||i&cOff^t^.tcioV^r(iP±tiiy X;n a) <DWu^)±.tiV n (Pa) (i 
> BUIS-«S^ (12) \z±Mm%U<om.^\{ (m) ^ftALTTIfi-^S^ (1 9 
) 

P n = 4 • 7/H • • • (19) 

(j^^t^fiP n = 4 • 7 /H) 

[0 13 13 

>i^o«#&^^^e^$^v^'£^^^#{i (P/i) < (Pn) -e^bf). thmy 

X;n acOittl^DN (m) t^^t. ^ > ^ <7)^it|#^J£^|2 - $ ;^v^fc*!) titi 
. BUfSM#j^ (10) ^Xf\Z±U-%%^ (19) it). TfiiM#^ (2 0) 
(k/A) • • L • (N • R) 2/s] • Q< 4 • ^/Dn ••• (2 0) 
(lit. ^ff. (k/A) =4 8 5 *^1") 

^?tJSLTv>^£>g;6^'^^o ±KM#^ (2 0) ^mm.-tfi\t. TUm 

(21) 

C • [// • L • Q • (N • R) VS]< (2 1) 

tt\iiE# 2003-3106946 
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^-v: 43/ 



(mt. C= (k/A) /4= 1 2 1 ^^-T) 

^ L T ^ 'i:«^7!>^^) ^6 o 
[0 13 2] 

tfz. ll^-b;V^JSM (M = N • R) m/m) ^±f£M#^ (2 1) {ZM^ 

C • [// • L • Q • mVS]< 7XDN ••• (22) 

(11 . C= (k/A) /4 = 1 2 1 ^^i") 

[0 13 3] 

±fB-«5^ (19) ^fflv^T^tBLTt. ^IS^^f4^tc^lt>SfttmyX;n a 
^Wl±.tl P n 5 tC^-To 
[01 341 

[^5] 





H ium) 


Pn (kPa) 




2 0 


6. 00 


. 1. 6X 1 o-« (c c) jg?^|jgSJ)#lt/j; L 


4 2 


2. 84 


1. 6X10-« (cc) j©«i>J#{t.^ 19 


4 7 


2.5 4 



[0 13 5] 
[0 13 6] 

Lfz-^^-^X. 'iy'^m^^^<^n)±i)^2. 0 k P aJiJ.T-t:-*^{f\ -r>i?#t#&^ 
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[0 13 7] 

[0 13 83 

•t;U^JtM<7)±l?g{i, 12. 6 X 1 03 m/m) (=32 OlS/^inch) ^IJ^t? 

^f). 4 y ^(7:>WnW)±.ti. ^tn. 4 y ^(Dmm^ij 7f izm'^~< ^ y^mii^2 

2(7)«coK6#l±:^jPEtcJ:o-C^i^^ >i^TPIB#^^MEEPL (Pa) (i. 
^ 1 jd^^b. ®-t;v^St3i3V^T. 1. 5 k P a Tab i9 . en^^ K 1 a <7)7K^:S: 
f/^ > > iJ' 2 1 (7)7Kgl(iii#4 0mmflJtt3}qix.ri5^^tt^O-C\ M^<^ 
-^ft (PE+Pi) :^^^ii^'02. 0 k P aOm^i'^^S^tB^tL^o 
[0 13 93 

iil.±0^ft^m^^S-t-^i:. ^y^mXW-22 (y*-l.U) 0-t;l/^-JSN 

^y*'EEM^Rtc^*^tL;2>#l^^{ij.:;.T<7)S!9 ii^-So t^IfiF^I^^ (13) 

^^h. TIBK^^ (2 3) 

(N • R) >y • h/ (7 • B) ••(2 3) 

(lit. ^^.^MB = 4. 0 8X10-4*^t-) 

mhiti:6o tti. mmm^^ (2 d 

[7 • (C • Dn • • L • Q) ]0-5> (N • R) •••(24) 

(mt. ^■t'. #mc= (k/A) /4 = i 2 i^m-T) 

taiiE#2 003-3106946 
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^-v: 45/ 



li^Rtc^^?n^^f^{i. _LfaK#^ (2 3) • (2 4) ^^h. 

[7 • S/ (C • Dn • • L • Q) ]0-5> (N • R) >y • h/ (7 • B) 

• • • (2 5) 

(it ^ff . = 4 . 0 8X10-4. #i5:C =121 ^^1") 

[0 14 0] 

^Tt:. 4 >:^mm-2 2 (y ^ - Mt) <7)^^;|:^Ss<^^^^z;v^-SM (M = N 
• R) a@/m) l<zn^^f^^^i^tLXU^ ±fBtl^»t;L-C. fflEP^i^^ ( 
14) • (2 2) ^^h. 

[7 • S/ (C • Dn • • L • Q) ]0.5>M>y • h/ (7 • B) 

• • • (2 6) 

(11 L, ^MB = 4. 0 8X10-4, =121 ^^f) 

^'^^o ctoT. ±mm%^ (2 5) X(i (2 6) > 

^ "^^m^-r hz.t t^m^ iita^o 

[0141] 

• ttJt // = 0. 015-0.15 (Pa-s) 

• >f > ^ <7)^M^:'J 7 = 0 . 0 3-0. 0 5 (N/m) 
•^>^ima^22 (7*-A#) <7)-b;u^jgN= 1 . 5 7 X 1 03~3. 9 

4X103(^/m) (=4 0~ 1 0 OlS/inch) 

[0142] 

• ^^fx = 0. 0 15 (Pa-s) 

• -r > ^ O^M^S:^ 7 = 0 . 0 4 (N/m) 

. -7 ^-At-t<7)-fe;i'^JgN= 3 . 1 5 X 1 03 ('|@//m) (=8 0^/inch) 

miltf 2003-3106946 



#il 2003-020878 



^-v: 46/ 



[0 14 31 

y ^ )V9 (Dmuii^^ y ^m.UW2 2 {yyt-M^) co-b;^ 2 2 a J: 19 v^Jt# 

(7)ea|^JE:tlPE (Pa) . o^t}. ^i^Ji^T'-r >f B#H^lt'5>^ ^iJ' 
TO#:2 2 0|jSa#j±:fjPE (Pa) T% :^^'fti^^lC^i:^:ftJE:^??j^^$tL^ 

o 

[0 14 43 

l|X#:2 2<7)-fe;V2 2 a J; < LfcJ*-^. ^b-Sv^ti, ^ yi>mj^2 2 ("7 

*-Ai>i-) ^fflv^T^v^it-^tCti, -7 ^ ;w ^ =t ^ |S„^#I±:^/ P m (Pa) T\ 

^^m^>i<^^c^ni± (^y^mm2 2 i> l < iiy ^ )^ (D^wmtj) 

[0 14 53 

^<Dfzi6. y 4 )U9<Dma^4 y^m.UW2 2 <7)-t;W2 2 a J: ^ < Lfc 

2 7) 

Pm^2 0 0 0 (P a) •••(27) 
[0 14 63 

^/j. -7^ ;UiS^m:^ISg^JEtlPm (Pa) (i. frlE-^^ (1) ifemi^i^ 

^ (2) {ZTf^LfzXolZ. ^yC7<D^mWby] (N/m) 7 ^ ^ <7) p (7) 

i^^^. oii9, :7 ^ ;U^co^jMfEF (m) ^-^^t^o Lfzij^-oX^ Pm^ 

2 0 0 0 (Pa) i:-r'i>tc{i. mU-i'k.^ (1) (2) <t . y^ 

)Vi'<DiM.mmm^F (m) ^-r^^:. Tier^#^ (2 8) 

Pm=4 • rj/F' • • • (2 8) 

-e<7)'ffe(7)Jt'^{iF' =^^2 • F) 
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^-v: 47/ 



[0 14 73 

ioT. ±fBM#5»: (2 7) • (2 8) ^^(b. ^ ^^-^ 2 im<D-(>i7^ 
m^m3\H<D-Ui^. TiSBBi^^ (2 9) 

F' = 4 • 7/Pm -••(29) 

-€-(7)'(1fc(7)^^(±F' =^^2 • F) 
3&U^'t::tufBKi^^ (2 7) ^m^ir ;b y ^ )^ ^ m^H Z fX:\ y ^ 

ni± (y ^ )i'^izX:h^„!^&tlFm) en^^>7 K 1 <7)P±tfciyX;n a tiTll 
^ir^m\f±t} (VX;K7)|Sg#i±;fjP n) (Pn>Pm) t "T ^ - ^ i 

[0 14 8] 

y Y<DyX)V%mi^ ^ rIA-r ^ ^ ^ < ^ > ^ <7)^^^|^ ( 

J± ^ - ;^ :^ X 1 1> /^^'^^ L fcB#.ar -e > ^ ffl^^^^'ll-T-t- ^ o 

^^nx\^^^^=-7.ij:;^<D^W]±.ti\Xr (otJ9. Pn^Pm) . #tc|^Ea#i± 
ti (Pm) J;i9^/h$v^t. yX;v^5^(7)^^;;?.:^?;^{±m^IL. en^^";/Kll*I 

[0 14 93 

Ja^Kti {-( y^m.^\i±t}) ±$i^yi>m^mm3 (y^)v^) K-fy-i)-:^^ 



fctliiE#2 003-3106946 
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^-v: 48/ 



^ o 

[0 15 03 

ilBv-r^i^^ffi (-7 J; ^Lt#i±:^jPm) J; 19 v^iic^^ i ^ t^l^ 
^ L T It {S\ ±f L f^m ^mu\1r^::.t ^ ^ o 
[01513 

Lfzi)^^X. ^y'^mi^mz.±l^y^)V9X%^-thn^±.i3K ifsen^-^-yK 
1 OD±m y X;n a 13 j: -5> > ^ i]^? lffi:^J J: J9 ^ ^ < ^ -i) J: ^ ±timiM^ 

[0 15 23 

^"^51^:^7^ 19 ^/h^ < '^'2>-7^;i/i5^. ^#a<jt;{±. HfrfEM^^ (2 9) mf\z 
(2 7) ^^t^-r^-y-r^l^iJ^. ot^). TfSM#5^ (30) 
F' ^4 • 7/2 0 0 0 •••(30) 

^(7)ii^<Dm^UF' =f2 ■ F) 
[0 15 33 

'^:J3^ ?i^#:o^B5g:^{i7Koo. 0 7 2 N/m705^ft:A:T-ab 19 . -r>^o^M§i 
(NXm) tcM^-r^D±{±lJ^^>;i'^^-<7)fi:^^, ttm/ X;n a tci^tt^ y X 

jJi1-^/i*!)tC{i. 4 > ^ (Dmmmtl (N/m) ti. 0. 0 3-0. 0 6 O^ffl 



aiiE# 2003-3106946 



^-v: 49/ 



mzm^ir:h'iL^m^^$>^ . —i^^izii^ 0. 03-0. o 5mm\*ii<^m^^n 

i> o 

[0 15 43 

7] (N/m) 7!>^'0. 0 3T^ab^t§> (3 0) 5^-^. mf IE 7 ^ ;l' iS' 2 

3 ?t-iiffl«F (m) 75>^ 4 2X10-6 (m) J':JL±. 4 2 y« mJ^:Jl±<7):7 

%i:i-'2>i:. F^5 OX 1 0-6 (m) <Dy ^ )i' 9 "km^^h :l tX\ 
H)6-;&-^:^JE. o$J), ■7^';ViJ' 2 3tl:!6-;«>-^tSg#EE:^Pm^2 0 0 0 P aJ^ilT 

ti-'i>-^;;>5-ei<2,„ :^j3. ^<7)cit(i, -^flx-MQ TiiitffljtF Tile's 0 

fxm. -ot^ . 5 0 X 1 0-6 (m) <Df^^\z, y ^ )V 9 2 3 y v ^ "7 ^ ^ 
) y'^ynK.O^W^ti Pm76^^2. O k P a J^:JLT<b^^^ <b 

[0 15 5] 

ifiMi^^ (3 0) ^^^'b. iiitfflJgF (m) ;^»^\ 6 0X10-6 (m) m±> o$ t) 
6 0;«mJy>±<7)'7'f ^M35ti. mMnm.¥ m<D^W}m\^Mir ^ 

•^-Vy^m2 0%t-^^t. F^ 7 0 X 1 0-6 (m) (Dy ^ )V 9 ^m^^^ Z. t 
X\ 4 y 9Wi^^^Ki)^i)^^P.&. 7 2 3 tC;e>-:6^^E^|^l±:'jPm* 

2 0 0 0 P a J^T^i-'i)-<b75^-e^^o 
[0 15 63 

J^]L±<7) J: 9 13, ±|E^ > V y h fe#^g<7) > iJ' :^ - h y v> 2 0 tc(±> 

^ y^mmmsi^zBif^^y^^ y^ 2 im<D^mz. 4 y^m^mK±m4 

y 9 m^^^ 3 l^z^^^^^^n&'k 2 . 0 k P al^ilTtl-^^ v'^^:*;^^ ^ ^l/^J' 2 
3^^'i5tt^tLTv^;g)o 
[0 15 73 

S.tl. (^ >iJ'<7)'0t|&M-^^JEtl) . ^ y9mi^2 2hzi)^i)-:h&t} 

mijE#2 003-3106946 
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^-i^: 50/ 



[0 15 8] 

m3l*I--<7)^^(7)rIA*Rfrlli1-'S>^<h75^-ei. iT^z. ^-X:^X7&^^?iStL. 
#t|^^|^ 3 A ^ ti ^ > > -/t- -f ^ ^ffi L 1^ ^ y X 

[0 15 9] 

9 2 3hum. oto. y ^ 2 3(D4 y '9 9y 2 immm(D—mzmW:^fi 
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